TITLE OF THE INVENTION 

SETTINGS OF SUB-SCAN FEED ERROR AND SUB-SCAN FEED 
AMOUNT SUITABLE FOR PRINTING MEDIUM 



5 BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a printing technology for recording 
an image onto a printing medium. 

10 Description of the Related Art 

Ink jet printers and laser printers are widely used as computer 
output devices. Particularly, color printers are prevailing in recent years. 
~j Since color reproducibility of ink significantly depends on types of printing 
media, printer manufacturers provide various types of printing media 

Til 

y suitable for color printing. 

7 The type of printing medium has effect not only on the color r 

U reproducibility of ink, but also on precision of feeding printing medium 
fi, (referred to as "paper feed" hereinafter). For example, paper feed operation 
- s for a printing medium with a slippery surface and the same operation for a 
'"20 printing medium with an unslippery surface may sometimes result in 
considerably different actual feed amounts. 

Image quality is greatly affected by feed precision. However, the 
paper feed precision according to types of printing media has not been taken 
m consideration. Such problem has been seen not only in color printers but 
25 has been commonly seen in other printing devices. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to improve quality 
of printed image by considering paper feed precision according to a type of 
30 printing medium to be used in actual printing. 

In order to attain at least part of the above and related objects of the 
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present invention, there is provided a printing device for printing an image 
on a printing medium. The printing device comprises a feed mechanism 
configured to advance the printing medium intermittently. The feed 
mechanism is adjusted so that an average feed error Save is in the vicinity of 
zero with respect to a most slippery printing medium among plural types of 
printing media designed to be used in the printing device. 

Since the average feed error Save regarding the most slippery 
printing medium is adjusted close to zero, it is possible to improve image 
quality even for a slippery printing medium. 

According to another aspect of the present invention, a printing 
device comprises a feed mechanism configured to advance the printing 
medium intermittently; and a controller configured to supply a feed 
command to the feed mechanism to control the advance of the printing 
medium by the feed mechanism. The controller is configure to correct a feed 
amount such that an average feed error 6ave is in the vicinity of zero with 
respect to at least one specific printing medium among plural types of 
printing media designed to be used in the printing device. The controller 
then supplies the feed command representing the corrected feed amount to 
the feed mechanism. 

Since the average feed error 6ave regarding a specific printing 
medium is adjusted close to zero, image quality can be improved for this type 
of printing medium. 

These and other objects, features, aspects, and advantages of the 
present invention will become more apparent from the following detailed 
description of the preferred embodiments with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a general perspective view of a color ink jet printer 20 as an 
embodiment of the present invention; 

Fig. 2 is a block diagram showing the electrical configuration of the 
printer 20; 



Fig. 3 is an explanatory diagram showing the nozzle array provided 
on the lower surface of the print head 36; 

Fig. 4 is an explanatory diagram showing the sub -scanning and dot 
recording without feed errors; 
5 Fig. 5 is an explanatory diagram showing the sub-scanning and dot 

recording with feed errors; 

Figs. 6A and 6B are explanatory diagrams showing the deviation of 
raster lines when the feed error Save is positive and negative, respectively; 

Fig. 7 is an explanatory diagram showing an user interface of a 
10 printer driver; 

Figs. 8A and 8B show the first example of feed error 6 and 
™j accumulated feed error ZSwith respect to the respective printing media in 
*=p the first embodiment; 

jh» Figs. 9A and 9B show the second example of feed error 6 and 

y|5 accumulated feed error 25with respect to the respective printing medium in 

the first embodiment; 
O Figs. 10A and 10B show feed error 6 and accumulated feed error 26 in 

fr a comparative example; 

Figs. 11A and 11B show feed error 5 and accumulated feed error 25 in 
-20 the second embodiment; 

Fig. 12A shows print data format; and 

Fig. 12B shows contents of paper feed correction command. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
25 Modes of implementation of the present invention are described 

below based on embodiments in the following order. 

A. General structure of the device: 

B. Sub-scan feed precision and image quality degradation: 

C. Setting of feed precision in the first embodiment: 

30 D. Correction of feed amount in the second embodiment: 



E. Modifications 

A. General structure of the device: 

Fig. 1 is a general perspective view showing the main structure of a 
5 color ink jet printer 20 used as an embodiment of the present invention. 
This printer 20 is equipped with a paper stacker 22, a paper feed roller 24 
that is driven by a step motor not shown, a platen 26, a carriage 28, a 
carriage motor 30, a pulling belt 32 that is driven by the carriage motor 30, 
and a guide rail 34 for the carriage 28. A print head 36 equipped with 
10 numerous nozzles is mounted on this carriage 28. 

The printing paper P is taken up onto a paper feed roller 24 from the 

o 

paper stacker 22, and is transported in the sub-scan direction on the surface 
}}J of the platen 26. The carriage 28 is pulled by the pulling belt 32 that is 

driven by the carriage motor 30, and is thus moved in the main scan 
Iff o direction along the guide rail 34. The main scan direction is perpendicular 
7 to the sub-scan direction. 

§ : Fig. 2 is a block diagram showing the electrical configuration of the 

III printer 20. The printer 20 is equipped with a receiving buffer memory 50 
: -" for receiving signals supplied from a host computer 100, an image buffer 52 
r "20 that stores printing data, and a system controller 54 that controls operation 
of the entire printer 20. The system controller 54 is coupled to a main scan 
driver 61 that drives the carriage motor 30, a sub-scan driver 62 that drives 
the paper feed motor 31, and a head driver 63 that drives the print head 36. 

The main scan driving mechanism is comprised of the main scan 
25 driver 61, the carriage motor 30, the pulling belt 32 (Fig. 1), and the guide 
rail 34. The sub-scan driving mechanism (also referred to as "feed 
mechanism") is comprised of the sub-scan driver 62, the paper feed motor 31, 
and the paper feed roller 24 (Fig. 1). 

The printer driver (not shown) of the host computer 100 generates 
30 printing data for performing printing and transfers them to the printer 20. 
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The printing data thus transferred are temporarily stored in the receiving 
buffer memory 50. The system controller 54 in the printer 20 reads the 
required information from the printing data in the receiving buffer memory 
50, and then sends the control signals to the respective drivers 61, 62, and 63 
5 based on this information. 

The printing data received by the receiving buffer memory 50 is 
divided into a plurality of color components and image data of each color 
component is stored in the image buffer 52. The head driver 63 reads the 
image data for each color component from the image buffer 52 according to 
10 the control signals from the system controller 54, and then drives the nozzle 
array of each color situated on the print head 36 in accordance therewith. 
Ifi Fig. 3 is an explanatory diagram showing the nozzle array provided 

on the lower surface of the print head 36. There are provided, on the bottom 
M surface of the print head 36, black ink nozzle group KD for discharging black 
yip. 5 ink, cyan ink nozzle CD for discharging cyan ink, light cyan ink nozzle group 
[*" CL for discharging light cyan ink, magenta ink nozzle group MD for 
O discharging magenta ink, light magenta ink nozzle group ML for discharging 
light magenta ink, and yellow ink nozzle group YD for discharging yellow 
ink. 

f s 20 The first large upper case letter in the designations of the nozzle 

groups designate the ink color, and the suffix "D" denotes ink with 
comparatively high density, whereas the suffix "L" denotes ink of 
comparatively low density. 

The plurality of nozzles of each nozzle group are arranged along the 
25 sub-scan direction SS by a constant nozzle pitch k*D . In this case, D 
denotes the smallest dot pitch in the sub-scan direction (i.e, dot pitch for 
highest print resolution in the sub-scan direction), whereas k is an integer 
greater than or equal to 1. For example, dot pitch D is 1/720 inches 
(=35.3^xm) when the highest print resolution in the sub-scan direction is 720 
30 dpi. As for the integer k, values such as 4 or 6 are used for example. 

In each of the nozzles, piezo-electric elements (not shown) are 



provided as driving elements that drive each nozzle to cause discharge of ink 
droplets. During printing, ink droplets are discharged from each nozzle 
while the print head 36 is traveling along the main scanning direction MS 
along with the carriage 28 (Fig. 1). 

5 

B. Sub-scan feed precision and image quality degradation: 

Fig. 4 is an explanatory diagram showing the sub-scanning and dot 
recording without feed errors. For ease of explanation, the print head 36 in 
this figure has only seven nozzles for one color component. The nozzle pitch 
10 k»D of this nozzle group in the sub-scan direction is quadruple of the dot 
pitch D. In the print head 36, the numerals 0-7 enclosed in circles denote 
*ll the nozzle numbers. 

Printing medium PM is advanced upward with a fixed sub-scan 
M feed amount L • D (wherein L is an integer and D indicates a dot pitch) by the 
yf.5 sub-scan driving mechanism every time one main scan completes. In the 
j" example of Fig. 4, L=7. Additionally, in this specification, a single main 

0 scan is also referred to as a "pass". In case of uniform sub-scan feed by a 
constant feed amount L • D, it is preferable to select the integer L such that a 

1 ; remainder of L divided by the integer k (a nozzle pitch) is equal to (k-1). 
^20 On the printing medium PM captioned "pass 1", there are shown 

numerals enclosed in circles representing the ordinal numbers of the nozzles 
that record dot positions (also referred to as "pixel positions") on raster lines 
(also referred to as "main scanning lines") subject to recording in the first 
pass. That is, in the pass 1, the print head 36 discharges ink from the fifth 

25 and. the sixth nozzles respectively while moving in the main scanning 
direction, and records the dots on the dot positions of the two raster lines. 
Ordinal numbers of nozzles that perform dot recording are enclosed by 
squares for pass 2, by hexagons for pass 3, and by octagons for pass 4, 
respectively. The pass 2 records a raster line immediately above the raster 

30 line recorded in the pass 1. The pass 3 records a raster line immediately 
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above the raster line recorded in the pass 2. As such, in most of the passes, 
a raster line immediately above the raster line recorded in the most recent 
pass is recorded. 

In the recording method shown in Fig. 4, the printing medium PM 
5 shifts seven dots upwards for every single sub-scan feed, and each of the 
nozzles performs the dot recording for all of the dot positions on each of the 
raster lines in a single main scan. The terms "pass 1" to "pass 4" indicated 
on the right hand side of the printing medium PM at the pass 4 represent in 
which pass each of the dot positions are recorded before the pass 4 is 
10 serviced. 

Fig. 5 is an explanatory diagram showing the sub-scanning and the 
J| dot recording with feed errors. It is assumed herein that the feed amount L 
1l; for a single sub-scan feed has a fixed amount of positive feed error 6ave. 
\- That is, in the pass 2 of the Fig. 5, the printing medium PM is overfed 
IM5 upward by the error 6ave when compared with the ideal case shown in Fig.4. 
s The dot positions (indicated by numerals enclosed in squares) on the raster 

% lines to be recorded in the pass 2 are accordingly shifted upward relative to 
fll the case shown in Fig. 4. As a result, the raster lines recorded in the pass 1 
s_ and the raster lines recorded in the pass 2 are somewhat overlapped. As for 
r 20 the pass 3 and the pass 4, the printing medium PM is overfed upward by the 
error Save as well, so that the dot positions on the raster lines to be recorded 
are shifted upward by Save respectively. 

However, in actual cases, the feed error generally varies for every 
sub-scan feed. The feed error Save shown in Fig. 5 thus can be considered 
25 as an average of various feed errors. In other words, Fig. 5 illustrates a 
virtual case wherein every single sub-scan feed has an error equals to the 
average feed error Save. 

Fig. 6A illustrates positional relationship between the raster lines to 
be recorded in every pass of Fig. 5. The raster line L5 recorded by the 
30 fourth nozzle in the pass 2 is separated from the raster line L6 recorded by 



the sixth nozzle in the pass 1 by (D-6ave). That is, the pitch between these 
raster lines L5 and L6 is shorter than an ideal dot pitch D (i.e, ideal pitch of 
raster lines) by the feed error Save. Similar deviation would occur between 
the pass 2 and the pass 3 and between the pass 3 and the pass 4. As a 
5 result, the pitch between the raster line L3 recorded by the zero nozzle in the 
pass 4 and the raster line L2 recorded by the fifth nozzle in the pass 1 
becomes (D+36ave), which is larger than the dot pitch D by 36ave. In other 
words, feed error of -36ave corresponding to three feeds is accumulated 
between the raster line L2 recorded in the pass 1 and the raster line L3 
10 recorded in the pass 4. 

Fig. 6B illustrates a case where the feed error is a negative value of 
-Save. In this case, similar to Fig. 6A, a feed error of -Save for three feeds is 
J:=f accumulated in the distance between the raster lines L2 and L3, but its 
H; positive/negative sign is opposite to the case shown in Fig. 6A. That is, the 
tnp-5 pitch between these two raster lines L2 and L3 are smaller than the dot 
J r pitch D by 3Save. 

As can be understood from Fig. 6A and 6B, in case of interlace 
printing with a constant sub-scan feed amount (referred to as "constant 
;. feeding"), the maximum value of the accumulated feed error between 
^20 adjacent raster lines would become (k-l)*Save in most cases, where k is an 
integer indicating a nozzle pitch. The term "interlace printing" denotes a 
printing method wherein the integer k is greater than or equal to 2, and a 
single pass of main scan leaves some raster line unrecorded between raster 
lines recorded in the pass. 
25 In case of Fig. 6A, since the pitch between the raster lines L2 and L3 

is greater than an ideal pitch D, these raster lines L2 and L3 can be seen as 
stripes of low density, with the naked eye. These low density stripes (also 
referred to as "light banding" hereafter) are observed as image quality 
degradation. 

30 On the other hand, in case of Fig. 6B, since the distance between the 
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raster lines L2 and L3 is smaller than the ideal pitch D, these raster lines L2 
and L3 can be seen as stripes of high density with the naked eye. These 
high density stripes (also referred to as "dark banding" hereafter) are also 
observed as image quality degradation. 
5 In this way, the existence of error Save in the sub-scan feed amount 

causes the light banding or the dark banding. Accordingly, it is preferable 
that the sub-scan feed mechanism is adjusted to have its average feed error 
Save in the vicinity of zero. The term "average feed error Save in the 
vicinity of zero" indicates an value in a range of about -0.6D to about +0.6D, 
10 where D is a dot pitch corresponding to the highest print resolution in the 
sub-scanning direction. The average error Save is preferably within a range 
^ of about -0.5D to about +0.5D. As can be understood from Fig. 6A and Fig. 
tt! 6B, in case of interlace printing, adjacent raster lines may sometimes be 
M> departed by (k-l)'Save. Accordingly, the deviation of (k-l)*8ave is 
- 15 particularly preferable to be within a range of about -0.5D to about +0.5D. 
"' r * For example, when the highest resolution in the sub-scan direction is 720 dpi, 
tl the average feed error Save may be in a range of about -21 pun to about +21 
n j um, preferably in a range of about -18 \im to about +18 \xm, and when k=4, it 
is especially preferable to be in a range of about -6 ^im to about +6 \xm. As 
f iS 20 long as the average feed error Save is within such ranges, it is possible to 
prevent image quality degradation caused by the banding resulted from the 
feed error. 

By the way, in color printing, light banding is more noticeable than 
dark banding. This is because in color printing a plurality of ink dots with 
25 various colors are recorded, so that even if light bandings are present in a 
printed color image, their influence can be moderated by other ink dots. 
Accordingly, a positive value is more preferable than a negative value for the 
feed error Save. 

However, the value of the average feed error Save depends on types of 
30 printing media. In other words, some printing media are comparatively 
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slippery and others are comparatively unslippery. The average feed error 
6ave tends to be negative for slippery printing media and positive for 
unslippery printing media. Additionally, a plurality types of printing 
media are generally available for the printer 20. It is therefore possible to 
5 appropriately set the feed error 6ave for comparatively slippery and 
comparatively unslippery printing media respectively, as discussed below, 
thereby improving the image quality. 

C. Setting of feed precision in the first embodiment: 
10 Fig. 7 is an explanatory diagram showing an user interface of a 

printer driver displayed on a screen of the host computer 100 (Fig. 2). User 
(A can select one printing medium to be actually used from plural types of 
ff- printing media (also referred to as "printing paper") designed to be used in 
J: this printer 20. The term "plural types of printing media designed to be 
*-15 used in this printer 20" indicates commercially available printing media 
s dedicated for this printer 20. 

Figs. 8A and 8B are explanatory diagrams showing first example of 
setting feed errors 5 with respect to three types of printing media. Fig. 8A 
O illustrates variance of feed errors 5 with respect to three types of printing 
20 media, i.e, plain paper, glossy film, and photographic paper. The feed error 
varies for every sub-scan, but its average is approximately constant. In 
other words, the average feed error 6ave is about 15 |xm for plain paper, 
about 8 u.m for glossy film, and about 0 pun for photographic paper. 

Unslippery printing medium would be fed with almost no slipping by 
25 the sub-scan driving mechanism. On the contrary, slippery printing 
medium would be fed with slipping, so that its feed amount would be smaller 
than that of unslippery printing medium. That is, the term the printing 
medium is "more slippery" indicates that the value of its feed error 6 is 
smaller. Among the three types of printing media shown in Figs. 8A and 8B, 
30 plain paper is most unslippery and photographic paper is most slippery. 
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The photographic paper is the most slippery printing medium among the 
plural types of printing media shown in Fig. 7. Fig. 8B shows accumulated 
feed errors 26 with respect to the three printing media. 

In this specification, the term "feed error 6" indicates difference 
5 between a feed amount instruction given to the sub-scan driving mechanism 
in the printer 20 and an actual feed amount. For example, the value of the 
feed error S in Fig. 8A indicates that the actual feed amount is 7D+S when 
the system controller 54 (Fig. 2) has instructed the sub-scan driver 62 to 
perform the feeding by 7 dots. 
10 The feed error S is measured when the sub-scan feeding is performed 

repeatedly by a constant feed amount, for example. In general, the sub- 
~~~ scan feed amount is Nx(k'D) or smaller, where N is the number of nozzles 
for one color ink arranged along the sub-scan direction, and k«D is a nozzle 
pitch. This is because if the sub-scan is performed by a feed amount greater 
tf 11 5 than Nx(k*D), there would be raster lines remained unrecorded. In 
g measuring the feed error 5 and its average Save, it is preferable to perform 

the sub-scan feed designed to be performed in actual printing by the printer 

rii 20. 

Q In the example shown in Fig. 8A, the sub-scan feed mechanism is 

■ "20 adjusted so that among the plural types of printing media designed to be 
used in the printer 20, average feed error Save of the most slippery 
photographic paper becomes approximately 0. Moreover, since the average 
feed error Save of the other printing media is positive, light banding may be 
occurred in the other printing media as explained with Fig. 6. However, 
25 light banding is not so noticeable as dark banding, and it has less impact on 
image quality. The setting as shown in Fig. 8A is accordingly preferable 
from the viewpoint of preventing the occurrence of dark banding. 

In the example shown in Figs. 8A and 8B, highest resolution in the 
sub-scan direction is 720 dpi and its corresponding dot pitch D is 35.3 am. 
30 The average feed error Save of plain paper, about 15 ^m, is accordingly about 
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0.42 times as much as this dot pitch D. As discussed previously, in this 
specification, the average feed error Save is referred to as "in the vicinity of 
zero" when it is within the range of about -0.6D to about +0.6D. 
Accordingly, the average feed error Save is in the vicinity of zero with respect 
5 to all three types of printing media in the example shown in Fig. 8A. 

Figs. 9A and 9B are explanatory diagrams illustrating a second 
example of setting feed error S with respect to three types of printing media. 
In this example, the average feed error Save is about 10 [xm for plain paper, 
about 3 \xm for glossy film, and about -5 |im for photographic paper. In this 
10 example, the average feed error Save is still in the vicinity of zero for all 
types of printing media. 
J In the example of Figs. 9A and 9B, dark banding may be occurred on 

\_ photographic paper, and light banding may be occurred on glossy film. 
M Since the average feed error Save regarding photographic paper is extremely 
jy?fl5 close to zero, the degree of the dark banding is also comparatively low. On 
"J~ the other hand, the feed error regarding plain paper is smaller than that of 
Fig. 8A, so that the light banding caused by the feed error 8 is reduced than 
fU that of the example shown in Fig. 8A. In the example shown in Fig. 9A, the 
g sub-scan feed mechanism is adjusted so that the average feed error Save 
pi 20 regarding each type of printing medium is more closer to zero than the 
example shown in Fig. 8A. Accordingly, the first embodiment has an 
advantage that no excessive banding would occur regardless of the type of 
printing medium used in actual printing. 

25 D. Feed amount correction in the second embodiment: 

Figs. 10A and 10B are explanatory diagrams showing feed error S 
with respect to three types of printing media used in a comparative example. 
Fig. 10A illustrates variation of feed error S with respect to plain paper, 
glossy film, and photographic paper. The average feed error Save is about 0 

30 \im for plain paper, about -8 [im for glossy film, and about -15 \xm for 
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photographic paper. Fig. 10B shows accumulated feed errors 26 with 
respect to these printing media. 

In the example shown in Fig. 10A, the sub-scan feed mechanism is 
adjusted so that among the plural types of printing media designed to be 
used in the printer 20, average feed error Save of the most unslippery plain 
paper becomes approximately 0. Moreover, average feed error Save of the 
other printing media is negative. As for photographic paper, its average 
feed error Save is a considerably large negative value, which may cause dark 
banding and degradation of image quality. 

Figs. 11A and 11B are explanatory diagrams showing feed error S 
with respect to three types of printing media used in the second embodiment. 
As discussed later, actual feed amount of photographic paper is corrected by 
correcting feed amount command values supplied to the sub-scan driver 62 
from the system controller 54 (Fig. 2) in the second embodiment, so that 
average feed error Save of photographic paper becomes about 0 am, which is 
substantially the same as that of plain paper. As result, image quality 
obtained with photographic paper can be improved, while maintaining image 
quality with plain paper. 

Figs. 12A and 12B are explanatory diagrams showing a method of 
correcting feed amounts used in the second embodiment. Fig. 12A 
illustrates a format of printing data supplied to the printer 20 from the host 
computer 100. The printing data contains a print condition command set 
and a printing command set for each pass. The print condition command 
set contains a paper feed correction command CFC that indicates a 
correction amount of sub-scan feed, as well as other commands that indicate 
printing resolution or printing direction (unidirectional / bi-directional). 
The printing command set for each pass contains a feed amount command 
CL and a pixel data command CP. The feed amount command CL indicates 
a normal sub-scan feed amount L'D (Fig. 5) performed immediately before 
each pass. Moreover, the pixel data command CP contains pixel data PD 
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that represents recording status of every pixel to be recorded in each pass. 

By the way, each of the various commands shown in Fig. 12A has a 
header portion and a data portion respectively, but is depicted in a simplified 
way in Fig. 12A. Moreover, these command sets are supplied from the host 
5 computer 100 to the printer 20 intermittently command by command. 
However, the printing data supplied from the host computer 100 to the 
printer 20 can also be in other formats other than the one shown in Fig. 12A. 

Fig. 12B shows paper feed correction amounts regarding four types of 
printing media, values of the paper feed correction command CFC, and feed 
10 command values supplied to the sub-scan driver 62. In Fig. 12B, roll-type 
photographic paper is included in addition to the three types of printing 
^ media shown in Fig. 11A and 11B. 

=ff Since the feed errors 5 for plain paper and glossy film are 

iU comparatively small even without the feed amount correction, as shown in 
: 15 Fig. 10A, its paper feed correction amount is set to zero in the example of Fig. 
" f " 12B. Additionally, the paper feed correction amount 51 for photographic 
Ej paper is set to be twice as large as the smallest paper feed correction amount 
f|| A, wherein the term "the smallest paper feed correction amount A" is the 
smallest available correction amount determined in consideration of the 
F "20 configuration and functions of the paper feed motor 31 and such. The paper 
feed correction amount 62 for roll-type photographic paper is set to be three 
times as large as the smallest paper feed correction amount A. 

The roll-type photographic paper is a type of photographic paper 
wound up into a roll. The printing media wound up into a roll tends to bend 
25 or warp backward, and its feed error Save accordingly tends to be more 
negative. Accordingly, the paper feed correction amount 62 is set to a large 
value. As for material of the roll-type printing medium (referred to "roll 
paper" hereinafter), materials other than photographic paper are also 
available. In this case, the paper feed correction amount is set according to 
30 material of the roll paper. The value of the paper feed correction amount is 
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experimentally determined in advance for every printing medium. 

The value of the paper feed correction command CFC supplied from 
the host computer 100 to the printer 20 is determined according to this paper 
feed correction amount. More concretely, the paper feed correction 
5 command CFC is set to a value proportional to the paper feed correction 
amount. That is, the paper feed correction command CFC regarding the 
sheet-type photographic paper is set to 2, and the paper feed correction 
command CFC regarding the roll-type photographic paper is set to 3. In 
case of plain paper or glossy film, no paper feed correction is performed, 
10 therefore no paper feed correction command CFC is supplied to the printer 
20. 

The value of the paper feed correction command CFC is determined 
by a command generator (not shown) in the printer driver according to 
selection of printing medium type in the window shown in Fig. 7. In the 
- 15 printer driver, relationship between each type of printing medium and its 
corresponding paper feed correction command CFC is registered in advance. 

Based on this paper feed correction command CFC and the feed 
amount command CL (indicating normal feed amount L*D), the system 
controller 54 in the printer 20 supplies a feed command value to the sub-scan 

20 driver 62. This feed command value is indicated in the right-end column of 
Fig. 12B. In other words, in case of printing onto plain paper or glossy film, 
the system controller 54 supplies the sub-scan driver 62 with the normal feed 
amount L*D represented by the feed amount command CL directly as a feed 
command. On the other hand, in case of printing onto photographic paper 

25 or roll-type photographic paper, a value obtained by adding the paper feed 
correction amount 51 or 62 to the normal feed amount L* D is supplied to the 
sub-scan driver 62 as a feed command value. 

As described above, when printing onto slippery printing medium 
such as photographic paper, the feed amount is corrected in the printer 20 to 

30 make the average feed error Save to be in the vicinity of zero and then a 
command of the corrected feed amount is given to the sub-scan driver 62, so 
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that the banding due to feed error can be prevented and image quality can be 
improved. As for unslippery printing medium such as plain paper, the feed 
amount may not be corrected, and there would be an advantage that image 
quality on these printing media is not degraded while image quality on 
5 slippery printing media can be improved. 

Additionally, in the second embodiment, the printer driver in the 
host computer 100 supplies the previously registered paper feed correction 
command CFC (Figs. 12A and 12B) to the printer 20 according to the type of 
printing medium selected by the user. It is accordingly possible to improve 
10 image quality without imposing excessive burden on the printer driver. 

j El. Modification 1 

? In the above embodiments, printers that perform "constant feeding" 

\ where a constant value is used as sub-scan feed amount is described, but the 
|15 present invention can also be adopted to printers that perform "variable 
feeding" where a plurality of different values are used as sub-scan feed 
} amount, 
f E2. Modification 2 

I Although color ink jet printer is described in the above embodiments, 

"20 the present invention can also be adopted to black and white printers, and 
further to printers other than ink jet printers. The present invention can 
generally be used with printing devices in which printing of image onto a 
printing medium is carried out, such as facsimile machines and copy 
machines. 

25 E3. Modification 3 

In the embodiments described above, the integer k that indicates 
nozzle pitch is set to be 4, but this integer k can be any integer of 1 or greater. 
However, if k is equal to 1 and the nozzle pitch is equal to the dot pitch D, the 
problem of feed error accumulation as described with Fig. 6 would not be 

30 occurred. The present invention accordingly can obtain particularly 
significant effects when the integer k is 2 or greater. 
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E4. Modification 4 

In the second embodiment, since the feed error 6 is comparatively 
large with respect to the most slippery printing medium (photographic paper 
or roll-type photographic paper) among the plurality types of printing media 
available in the printer 20, paper feed correction has been performed against 
these printing media. However, adjustment of the feeding mechanism 
sometimes result in feed error 6 of the most unslippery printing medium 
(such as plain paper) to be a large positive value and feed error 6 of the most 
slippery printing medium to be approximately zero, as in the example of Fig. 
8A and 9A. In such cases, paper feed correction may be performed only 
against plain paper, which is the most unslippery printing medium, for 
example. That is, in the present invention, paper feed correction generally 
may be performed against at least one particular type of printing medium. 

Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms of the appended 
claims. 
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